Proof of Proposition 1
LetS ≡ S − σ 2 I n . With simple algebra, the objective function can be rewritten as
We find the minimizerM τ (v 2 ) of φ(M, v 2 ) with respect to M as a function of v 2 . Since the second and the third terms of (S.1) do not involve M, this is equivalent to finding the minimizer of function
where the inequality follows from Theobald's trace inequality (Theobald (1975) ) with equality ifQ = Q.
SinceD 0, the minimizer of φ
It remains to prove (6). PluggingM τ (v 2 ) into (S.1) and applying (S.2), we have
which gives (6).
Proof of Corollary 1
From the definition of
It follows that
where
That is, PD K P is an eigen-decomposition of L (S − σ 2 I n )L. Since Q K * = LL Q K * = LP K * = F(F F) −1/2 P K * this, together with (7), gives (8) and completes the proof.
